Purification and characterization of an acid phosphatase that displays phosphotyrosyl-protein phosphatase activity from bovine cortical bone matrix.
An acid phosphatase activity that displayed phosphotyrosyl-protein phosphatase has been purified from bovine cortical bone matrix to apparent homogeneity. The overall yield of the enzyme activity was greater than 25%, and overall purification was approximately 2000-fold with a specific activity of 8.15 mumol of p-nitrophenyl phosphate hydrolyzed per min/mg of protein at pH 5.5 and 37 degrees C. The purified enzyme was judged to be purified based on its appearance as a single protein band on sodium dodecyl sulfate-polyacrylamide gel electrophoresis (silver staining technique). The enzyme could be classified as a band 5-type tartrate-resistant acid phosphatase isoenzyme. The apparent molecular weight of this enzyme activity was determined to be 34,600 by gel filtration and 32,500 by sodium dodecyl sulfate-polyacrylamide gel electrophoresis in the presence of reducing agent, indicating that the active enzyme is a single polypeptide chain. Kinetic evaluations revealed that the acid phosphatase activity appeared to catalyze its reaction by a pseudo Uni Bi hydrolytic two-step transfer reaction mechanism and was competitively inhibited by transition state analogs of Pi. The enzyme activity was also sensitive to reducing agents and several divalent metal ions. Substrate specificity evaluation showed that this purified bovine skeletal acid phosphatase was capable of hydrolyzing nucleotide tri- and diphosphates, phosphotyrosine, and phosphotyrosyl histones, but not nucleotide monophosphates, phosphoserine, phosphothreonine, phosphoseryl histones, or low molecular weight phosphoryl esters. Further examination of the phosphotyrosyl-protein phosphatase activity indicated that the optimal pH at a fixed substrate concentration (50 nM phosphohistones) for this activity was 7.0. Kinetic analysis of the phosphotyrosyl-protein phosphatase activity indicated that the purified enzyme had an apparent Vmax of approximately 60 nmol of [32P]phosphate hydrolyzed from [32P]phosphotyrosyl histones per min/mg of protein at pH 7.0 and an apparent Km for phosphotyrosyl proteins of approximately 450 nM phosphate group. In summary, the results of these studies represent the first purification of a skeletal acid phosphatase to apparent homogeneity. Our observation that this purified bovine bone matrix acid phosphatase was able to dephosphorylate phosphotyrosyl proteins at neutral pH is consistent with our suggestion that this enzyme may function as a phosphotyrosyl-protein phosphatase in vivo.